WHAT IS q AfMF.n IS: 



1. A method for improving optical interactan$ 
measurements comprising the steps of: 

providing illumination by way of a pl>ir^lity of 
different paths through a spei^en having a char^ristic to be 

measured; x ^ 

sensing a plurality\\of J^^^e^dent signals developed 

at the same time or in rjj^k^^^''^ representing optical 

information from said^petJimen^ 

^^s in accordance with appropriate 
modeling tephffiques to minimizl inaccuracies in spectroscopic 

quantitive characteristics of 

specimen* 

2. The method claim 1 including the step of 



i prwiding the i^luyinat^n 




Sgoimon simultaneously along 



"^said differen^pa^ 



laim 1 including the step of 
Ihe opceimon sequentially along 



said different^ 




4. The method of claim 2 irjcitiaing the step of 
providing the illuminatioi\^><^ftlve-^ecimen at different 
frequencies along said dif feLnKpaths respectively. 

5. The me^hotfof 2 including the step of 
providing illi^i«^€l^r of th^ specimen with different time 
sequence pod^lon g said different p aths respectively. 

6 . The 

oviding the illumi 

a»ts-o f- the - doteotion m e ans .. 

— Apparatus for improvimi---ots€i^:al interactance 

measurements^ comi 

means f^Wrovialng illumination to a specimen having 
a charactexi^tlc^Tb^^sured along a plurality of different 
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means for sensing optical information provi^ from an 

illuminated specimen; 

means for deveWing a plur^li€y of independent 
signals corresponding in niUer to s^Ad^urality of paths, said 
signals representing said o^tiV^formation obtained from said 
specimen; and 

means for,Fi^es^Mg said^ignals in accordance with 
appropriate mpd^g techniLies to minimize inaccuracies in 
spectrospo^ determination \jDf quantitative or qualitative 
char^Ccteristics o f <^he specimen. 

8. The apparatus of ciaim 7 including means for 
/lirSviding the illumination sWtaneously along said paths. 

9. The apparat^of claim 7 including means for 
providing the illuminati;^i^quentially along said paths. 
~ ■ — including means for 

modulating said illumine^i^iM^rdvIdrd to said paths so that each 

dng characteristic, said apparatus 
also inciudilig means forTdemodulating said signals. 

J. J.. Apparatus for improving optical interac^tice, 
transmittance and reflectance measurements comprising 

an elongated probe having a body portipri and a tip 
portion, the body portion comprising a centraj./t(ibular element 
surrounded by an annular ©ul 

the tip portion W^^ing a c^ral aperture which 



communicates with said centr 
ring^hich communicate with s 

the rin^)or rings^ 
with respect to the longit 

a number of 
corresponds to sadd 
said outer elements each bundle 



bular^lement and at least'^ne 



sai 



kjptic 
oAr 



outer element; 
portion being angled 
,e probe; 
bundles whose nvimber 
ings being disposed within 
ing arranged at one end to 
exit at a resp^ive ring and, at the other end, at least one 
such bundl^/^ be connected to a source of illumination; and 

optical means disposed in the central tubular element 
for^i^eiving optical information from said central aperture 
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from a specimen and fold^veyinr^aid information to a sensing 
device so a8>x-tle^^if^|,ignals representing said specimen 
opt ical^fflrformat ion . 



X ormat xon. > . 

12. I The apparatus of claim 11 wherein each fiber 
optic bundle i> arranged at the other end to be connected to a 
source of illmaination. 

12K1 The apparatus of claim 11 also including means to 
process saidAjsignals in accordance witH appropriate modeling 
techniques ho minimize inaccuracies in spectroscopic 
determination of qualitative or quantitative characteristics of 

the specimen/ 

14. The apparatus of claii 
portion and fiber optic elements at the^/ 
at approximately 26" with respect to 
the probe, i 

isl The apparatus of claim 11 including at least one 
lens disposed in said central tubular element for focusing the 
optical infoj^tion received in said central aperture and means 
responsive & the focused information for forming a signal 
representing Isaid information. 

16^ The apparatus of claim^^iS-'^^rein said means 
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wherein said tip 
portion are angled 
longitudinal axis of 



responsive to the focused ij 
focus of said lens^— sl^d 
represepfeim^'^id informatij 



Con includes a detector at the 
:or providing an output signal 




17. The app^r^tu^ of claim 
responsive to the focxised information 
element for conveying th^ focused op 
detector responsive to the optical inf 
fiber optic elemen t. 




rherein said means 
^ifides a fiber optic 
information to a 
atk'on conveyed by the 



18. The ap^atus-of^ claim 11 also including fiber 
optic means fj>i^-m<5n rtori^nVt he energy receive d by the specimen. 

The apparatus of claim 15 including means for 



19. 



allowing the focusing o f sa id lenses to be change d. 

20. A method ^of using th^-'^tpparatus of claim 7 or 
claim 11 including tlleWe^,j>f-S[r^wiging the tip of the probe 

15 




4 



3 
4 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

6 

7 

8 

9. 



enerc 



^rom 



1 
2 

2^ 
1 

2 
3 
4 
5 
6 
7 
8 



adjacent a specimen of small size so that reflected 
said specimen is directed to said central apertu^^ 

21. A method of using the apparati^^ claim 7 or 
claim 11 including the steps of arranging ^^^p of the probe 
adjacent a specimen of small size and usiL^^ber optic el^-^nts 
to receive energy trans 
central aperture. 

22. A method 
claim 11 including the ^ 
illumination, arrang 



tted through=^aid specimen to said 



til 



;ng the apparatus of claim 7 or 
providing a further source of 
of the probe adjacent a near 
side of a specim^^f smtll size,' arranging the further source 
of illuminat>6^n a far side of said specimen, using said probe 
so that ^^cted energy from said specimen is directed to said 
centr^aperture and/or energy transmitted by said further 
i^o^ through said specimen is directed to said central 
aperture « 



23. ^method as in 
selectively choosing an 
transmittanc e or combine 

method 

claim 11 including the ste^ 
developing an electrical 
arranging the top of the 
specimen of small size, arr 
side of said specime 
from said 
energy 
detector, 



direct 
said 



aim 22_including the step of 
Srbnal mode of reflectance, 
r^tance and transmittance. 
using the apparatus of cj.ar±m 7 or 
providing a furthef^etector for 
^to illumination, 
acent the near side of a 
^aid further detector on a far 
so that reflected energy 
to said central aperture and/or 
obe is detected by said further 
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25.-^'>%ethod as in^laim ^/including the step of 
choosing 




selectively choosing an ope^ti 
xansm l.L La noo o r r ombi n od r n f .1 f< ^ 



mode of 



reflectance, 
^nce. 



26. Apparatus fo/^^roving optical interactance , 
trarisiittance and ref lectaja^e^eksurements comprising: 
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an elongated probe having a body portion aifd a tip 
portion, the body portion comprising a central tubjiiar element 
surrounded by an annular outer element; 

the tip portion having a centr^ aperture which 
communicates with said central tubular el^nt and a plurality 
of rings which communicate with said amjiUar outer element; 

the rings in said tip poj^ion being angled with 
respect to the longitudinal axis o^he probe; 

a plurality of the fJg^fToptic bundles whose number 
corresponds to said pluraUjfe^p rings being disposed within 
said outer element, at le^^^^ bundle^belng arranged at one 
end to exit at a resp^ive ririg^ for receiving specimen 
information and, at the other end, adapted to be connected to a 
detector for developini/ a signal; and 

said centr/ea tubular element being connected at one 
end with a source of Illumination, which illumination will exit 
at the central ajterture; r^^-^^^^ve: -Vo "^.o^^^ "^^W^^^^^^-V^ 

wher«^ independent signals^epresenting said specimen 



information afay be developed. 




